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 Arecaceae
Arecoidae
Cocoseae
 Two cultivated species :
 Elaeis guineensis
African origin
 Elaeis oleifera (richer 
in  unsaturated fatty 
acids; growth rate; 
disease resistance)
American origin
Interspecific hybrids 
and back crosses
The oil palm
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The oil palm
Towards industrial plantations:
• After first World War : West Africa
• 1960 : Malaysia
• 1980 : Indonesia
• 1990 : Latin America
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The oil palm
A STRATEGIC CROP FOR TROPICAL COUNTRIES
A global commodity chain:
 >10 millions ha in the intertropical belt
 1st world source of vegetable oil before soja
 21.5 billions USD international business
 Importations EU-27 : 3.9 billions USD
 Importations China : 3.4 billions USD
Major Vegetable Oil: World Supply (Million Metric Tons)
120.33116.53111.00101.6395.76Total
4.484.314.133.673.36Palm Kernel 
2.852.282.743.002.51Olive 
3.263.543.443.293.16Coconut 
5.005.185.065.014.62Peanut 
4.744.564.723.833.51Cottonseed 
17.6117.0715.7314.1412.21Rapeseed 
10.1010.119.019.138.12Sunflowerseed
37.3735.3733.8829.5927.71Palm 
34.9434.1132.2829.9730.57Soybean 
Production
2006/20072005/20062004/20052003/20042002/2003
Source : USDA-FAS 08-2006
A strictly tropical herb with two enemies: 
drought and cold
• Soils : high adaptability to a wide range of pHs
• Latitude : 10° N / 10° S
• Altitude : < 500 metres
• Temperature : > 20° C
• Rainfall : > 1500 mm / yr with homogenous distribution
• Air Relative Humidity: > 70 %
• Sunshine: > 1800 hrs / yr
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The oil palm
The oil palm
Natural distribution of E. guineensis
Cultivated areas
A strictly intertropical distribution©
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The oil palm
• Vegetative organs:
1 stipe
30 to 60 palms
 Fasciculate root 
system©
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The oil palm
iReproductive organs
monoïcious, allogamous 
 Cross pollination
 Male inflorescences : pollen
 female inflorescences: bunches weighing 3 to 50 kg, 
bearing 300 to 3000 fruits
 27 months period between sex differentiation and 
bunch harvesting
 6 months period between flowering and harvest
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The oil palm
Genetic improvement 
 Genetic determinism of shell thickness: 
dura/tenera/pisifera
 Intra-specific hybrids between cultivars from Asia 
(Deli) and Africa (LaMé, Yangambi)
 Large scale production of selected seeds through 
assisted pollination
 Genetic progress: + 40% since the 60’s
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The oil palm
Genetic yield improvement
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mid 70s
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mid 80s
Mid 80s to
mid 90s
Today
0 mm/yr
210 mm/yr
340 mm/yr
 +15%  +27%  +35%  +42%
Water 
deficit
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The oil palm
Agronomical data
• Germination: (semi-orthodox seeds) 
Breakage of inhibition: 4 months 
including 80 days at 40°C
• Prenursery: 3-4 months (shaded area)
•Nursery: 8-9 months
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The oil palm
Agronomical data
(intensive monoculture)
• Planting density: 143 palms/ha (9m 
equilateral triangle)
• Immature period : ca 3 yrs after planting
• Maximum productive period: from 6-8 
years after planting
• Economical lifespan: 20 to 30 years
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The oil palm
Agronomical data
(intensive monoculture )
 Use of cover crop at young age (Leguminosa)
 Manual weeding and/or herbicides : rounds, inter rows
 Pruning
 Massive fertilisation: N, P, K, Mg, B, ..., 1 - 2 or 3 times a year 
(50% of running costs in mature plantations)
 - Crop protection
- Rodents
- Leaf eating insects
- Pathogens: Fusarium, Ganoderma, Bud Rot
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The oil palm
Harvesting (1)
• Continuous, all year long 
in optimal climatic 
conditions ( if no dry 
season)
• Frequency : every 8 to 15 
days, in each parcel
• Criterion of maturity: 
detached fruits
©
Alain
 RIVAL
 Cirad
The oil palm
Harvesting (2)
Manual harvesting of bunches
 Eye spotting of mature bunches, 
manual cutting and collecting of 
bunches + detached fruits
 1 worker/15 ha
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The oil palm
Harvesting (3)
Transport to the mill
within 24 to 48 heures 
and immediate
sterilisation
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The oil palm
Yield components
1. Bunch production :
• The harvest is recorded in tons FFB: Fresh 
Fruit Bunches
• Adult plantation (>6years) : 8 to 35 tFFB/ 
ha/yr
• Fluctuations in FFB yields on a yearly basis 
can be important, linked to climatic 
conditions (El Niño)
©
Alain
 RIVAL
 Cirad
The oil palm
2. Palm oil productivity
Extraction rates : % (CPO = crude palm oil) 
per fresh weight
Average ERs : 18 to 25 % (depending on 
planting material, harvesting, mill, climatic 
conditions)
 Palm Oil yields in tons CPO / ha, examples :
• 8 t FFB x 18 %  =  1.4 t CPO / ha /yr
• 30 t FFB x 25 %  = 7.5 t CPO / ha /yr
• Intensive monoculture = 5 à 6 t CPO / ha /yr
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Yield components
The oil palm
3. Kernel oil productivvity
 Kernel yield per FFB : 4-6 %
 Extraction Rates (PKO = palm kernel oil) : 50 %
 Yields in kernel oil / ha:
Examples (roughly 10 % of CPO yields)
- 8 t FFB x 5 % x 50 % = 0.2 t PKO / ha / an
- 30 t FFB x 5 % x 50 % = 0.75 t PKO /ha / an
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Yield components
The oil palm
Various different oil palm farming systems in the world
• Traditional exploitation of spontaneous oil palm 
groves: Nigeria, Congo, ...
• Smallholders plantations (families), 1 to  xxx ha:
- Subdivisions of agro-industrial blocks Malaysia, 
Indonesia
- Grouped around an industrial mill Côte d’Ivoire, PNG
- Scattered with traditional extraction techniques 
Western Africa
• Intensive agro industrial estates of several 
thousands ha each : Malaysia, Indonesia, PNG, Colombia, 
Ecuador, Peru, Côte d’Ivoire, Cameroon ...
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The oil palm
• Diversity of farming systems
- Origin of planting material
- Level of intensification (density, fertilisation)
- Associated crops (mono/polyculture)
• Diversity of technologies
- Agro-industrial oil mills : 20 à 120 t FFB / hour
- mini-oil mills : several tons / hour
- micro-oil mills : several hundred kgs /hour
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The oil palm
A stable international base :
 Distribution between smallholders and agro 
industrial groups (60/40)
 A concentration of 80% of world production in 
two countries: Indonesia and Malaysia, 
 Interdependence with temperate oil crops
 A constant popularity among smallholders in all 
palm oil producing countries
The global context - 1
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Recent trends in palm oil prices:
 Very high rise in 2008 with combined effects of high 
demand and prospects for biofuels (high petrol prices)
 Sudden decrease linked with global economic crisis and 
drop in petrol prices
The global context - 2
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 Oil palm is often targeted by 
environmentalists, as it is associated with 
dedeforestation, biodiversity reduction, 
pollution by mill effluents, land property and 
social conflicts.
 As oil palm is mainly used for human 
consumption, question about food safety are 
arising (90% of oil palm is consumed in 
developing countries)
The global context - 3
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Research at Cirad
 Smallholders: typology of players and strategies of 
innovation
 Large scale supplying of improved planting material
 Tackling major pathogens
 Precision agriculture for sustainable plantations
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Smallholders: 
Players & Innovations
• Changes in the commodity chain 
after massive privatisation in Ivory 
Coast. Emergence of 
cooperatives.(Cirad/Socodevi/Ird)
• Typology of smallholders and 
innovative farming systems in  
Cameroon (Cirad/Inra/Irad) ©
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Facing the global context …
 The past 10 years have been characterised by: 
- a significant increase in demand for fat: + 50 % 
- a twofold increase in the production of oil palm and 
palm kernel, which now account for one third of total 
vegetable fat production.
 This trend is likely to continue over the next few years: 
In addition to traditional uses for vegetable fat, there is a 
increase interest and forecasted demand for bio-fuels.
 Meeting these demands will be extremely difficult, if not impossible, 
unless there is a considerable increase in oil palm production. 
 The necessary increase in oil palm production will involve extending 
plantations but also improving yields.
 This will only be possible if planters can rely on quality seed
In order to achieve this goal, it is important to establish  
production centres for high quality seed, 
located in oil-producing regions
Facing the global context …
Large scale supplying of improved 
planting material
 Breeding for improved yields
- International network for Recurrent Reciprocical Selection
- Integration of biotechnologies (mapping, QTLs,…)
- Markers Assisted Breeding
 Commercial production of improved planting 
material. PalmElit
- Seed gardens under Cirad License
Benin, Côte d’Ivoire, Indonesia, Colombia, Ecuador, Thailand
- In vitro Micropropagation Colombia
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Tackling major pathogens
Ganoderma Project Indonesia, a 
partnership between Cirad, Socfindo and 
LonSum. Epidemiology and nursery detection test
 Breeding programs aimed at exploiting the 
natural tolerance to BudRot in E. oleifera in 
Latin America (Ecuador, Colombia)
 Transfer of genetic progress into seed 
production: F Seeds tolerant to fusarium wilt 
(Nigeria, Cameroon), hybrid seeds (Colombia)
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Precision agriculture for sustainable plantations
Towards a sustainable exploitation of intensive monoculture systems
 Ecophysiology et models for reliable yields forecast
 Innovative tools for precision agriculture
 Modelling of mineral balance between plant and soil
 rationalized used of chemical/organic manuring
 Integration of remote sensing
 Management of large oil palm areas
 Recycling of Palm Oil Mill Effluents (POME)
 Compliance with regulations
 Composting
Challenges 
• Oil palm and the Environment
• Extension of plantations: deforestation, 
conflicts for land property
• Agricultural Practices (« zero burning »)
• Carbon sequestration, GEG
• Pollutions :
- Water tables, rivers by leaching of fertilizers
- POME Effluents
• Oil Palm and food safety
- Quality Control 
- Traceability of origins
- Organic palm oil (SIAT-Ghana)
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Oil palm and sustainability challenges
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Roundtable on Sustainable Palm Oil 
RSPO
A multi-stakeholder effort to form sustainable standards for palm oil production 
Roundtable on Sustainable Palm Oil 
RSPO
In 2001, WWF gave an assignment to Reinier de Man, a Dutch consultant, to 
explore the possibilities for a Roundtable on Sustainable Palm Oil. The result was 
an informal co-operation among Aarhus United UK Ltd, Golden Hope Plantations 
Berhad, Migros, Malaysian Palm Oil Association, Sainsbury's and Unilever together 
with WWF in 2002.
The inaugural meeting of the Roundtable took place in Kuala Lumpur, Malaysia on 
21 - 22 August 2003 and was attended by 200 participants from 16 countries. The 
key output from this meeting was the adoption of the Statement of Intent (SOI)
which is a non-legally binding expression of support for the Roundtable process. 
As of 31 August 2004, forty seven organisations have signed the SOI. 
On 8 April 2004, the "Roundtable on Sustainable Palm Oil (RSPO)," was formally 
established under Article 60 of the Swiss Civil Code with a governance structure 
that ensures fair representation of all stakeholders throughout the entire supply 
chain . The seat of the association is in Zurich, Switzerland, while the secretariat is 
currently based in Kuala Lumpur.
Conclusions
For biodiversity, oil palm plantations are a poor substitute for native tropical forests. They 
support few species of conservation importance, and affect biodiversity in adjacent 
habitats through fragmentation, edge effects and pollution. 
There is enough non-forested land suitable for plantation development to allow large
increases in production without further deforestation, but political inertia, competing 
priorities and lack of capacity and understanding, not to mention high levels of demand 
for timber and palm oil from wealthy consumers, often make it cheaper and easier to 
clear forests.
The efforts of some producers to reduce their environmental impacts, especially by 
avoiding forest conversion, must be commended.
However, unless governments in producer countries become better at controlling logging, 
protecting forests and ensuring that crops are planted only in appropriate areas, the 
impacts of oil palm expansion on biodiversity will be substantial.
The calculations of CO2eq emissions caused and carbon sequestered in response to oil palm 
establishment clearly show the advantage of grassland rehabilitation over forest clearance. 
Regulations and incentives steering the expansion of the oil palm industry are thus potential 
tools to reduce emissions through prevention of new plantation establishment in forest areas, 
especially on organic soils.
In addition, promoting grassland rehabilitation for oil palm plantings could contribute to 
carbon sequestration. The ‘United Nations Framework Convention on Climate Change’
flexibility mechanism could offset additional costs for plantation establishment on grassland. 
With global emission trading becoming a reality, emitters unable to meet their own targets 
could pay off through carbon sequestration in oil palm plantations.
Currently the price for carbon dioxide emission credits traded on the European market is 
above 27 Euro per metric tonne (PointCarbon, 2006). At this price the rehabilitation of 
grassland through establishment of oil palm plantations would value above 4.000 Euro per 
hectare.
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